The objective of the study was to determine some Cardiovascular Disease (CVD) risk factors in relation to cigarette smoking in 174 Roma children and adolescents (88 males and 86 females) and 131 non-Roma probands (males and females) aged 7-18 in central Slovakia.
INTRODUCTION
Cigarette smoking is the one of modifiable risk factors contributing to the development of atherosclerosis (1) . Cigarette smoking is known to cause of 17-30% of deaths due to cardiovascular disease (2) . Cigarette initiates endothelial destructions in atherogenesis disturbes regulation of vascular tonus, thrombocyte-endothelial interactions, increases aggregability of thrombocytes, decreases prostacyclin production, causes the increase of adhesion and elevation of leucocytes' count, proliferation of smooth-muscle cells, the increase of C-reactive protein levels and synthesis of inactive NO (3) . Cigarette smoking negatively modifies the serum lipid profile (two-fold increase of total cholesterol concentration, the decrease of HDL-cholesterol -HDL-C levels and oxidation of LDL-cholesterol -LDL-C). In addition, nicotine causes the elevation of adherence of monocytes to the endothelium, increase of blood pressure (BP), catecholamine levels stimulating heart activity.
With regard to health problems, Roma is the ethnic group with higher risky behaviour in Slovakia (4) . Overweight, unhealthy nutrition, bad lifestyle and high prevalence of cigarette smoking initiated at an early age lead to more frequent diabetes mellitus II., metabolic syndrome, hypertension, obesity, hypertriglyceridaemia and hypercholesterolaemia in adult Roma in comparison to the general population (5) , which result in higher morbidity and mortality.
The lack of information about the health status of centralSlovakian Roma children and adolescents prompted us to monitor the conditions leading later to an early onset and development of atherosclerosis and cardiovascular diseases in this ethic group.
The objective of this study is to describe CVD risk predictors of the Roma population with respect to cigarette smoking prevalence in its relation to anthropometric (body mass index -BMI, waist to hip ratio -WHR as markers of obesity, BP for classification of hypertension) and biochemical (total cholesterol -TC, LDL-C, HDL-C, triglycerides -TG, apolipoprotein A -apo A, apolipoporotein B -apo B, lipoprotein a -Lp(a)) risk factors, with a view to ethnic-, gender-and age-specific differences.
MATERIAL AND METHODS

Examined Population
The target population was represented by 174 Roma participants (including 88 males and 86 females) and non-Roma participants (n=131), between the age of 7 and 18. Some subjects are part of a larger cross-sectional biethnic study on the prevalence of CVD in childhood and thus were reported on previously (6) .
Participants provided blood samples and underwent physical examination which took place at Central Slovakian Pediatric Health Centres in [2003] [2004] [2005] [2006] . Examined subjects were divided into two age categories: 7-11 years (children) and 12-18 years (adolescents). Randomly selected individuals (198 Roma; but only children and adolescents without missing data were used in this report n=174) were representatives of a healthy population (all subjects with illnesses, which could influence the results -hypercholesterolemia, hypertriglyceridemia, diabetes, endocrine disorders or inadequate function of the kidneys -were excluded).
METHODS
Subjects' current smoking habits (or lack of) were determined by a questionnaire. Smoking status was assessed quantitatively, using the number of cigarettes smoked weekly according to self-reported data. Measurements regularly used in paediatric practices (such as height, weight, waist and hip circumference) were obtained for each subject. BP was measured on the right arm in a seated position by mercury sphygmomanometer with mmHg scale (evaluated sBP >120 mmHg, dBP >80 mmHg). BMI, used for assessment of the prevalence of obesity (BMI >24.50 kg. Blood serum levels TC, HDL-C and TG were determined enzymatically, concentration of LDL-C was calculated by the Friedewald Formula: LDL-C = TC-(HDL-C + TG/2.2). Glucose levels were not analyzed.Serum levels of apolipoproteins (apo A, apo B) were analyzed imunochemically. Concentration of Lp(a) was analyzed by immunonephelometric method (Beckman-Coulter System). For comparison and evaluation of obtained results, values, which have been recommended by Czech society for atherosclerosis (TC ≥5 mmol/l, TG ≥1.5 mmol/l, LDL-C ≥3.4 mmol/l, HDL-C ≤1 mmol/l) were used. We used an evaluation of apolipoproteins (8) and lipoprotein a by Šimurka. A "p" value <0.05 was considered as significant. The Fisher Exact Test was used to evaluate the relationship of CVD risk factors and lifestyle factors. Statistical analyses were performed using the SPSS System software package.
RESULTS
Subject Sample Profiles and CVD Predictors
The results of the study consist of two parts. The first part includes a profile of Roma and non-Roma children and adolescents in terms of the correlation between rates of cigarette smoking and ethnic, gender and age differences. The second section contains an evaluation of the correlation of cigarette smoking with other CVD risk predictors in Roma and nonRoma participants.
Ethnic-, gender-and age-characteristics Smoking participants
Non-smoking participants
Roma (n=174)
Males (n=88) 
Profile of Roma and Non-Roma Groups Regarding Cigarette Smoking Prevalence
Data on the prevalence of cigarette smoking in Roma (N=174) and non-Roma (n=131) children and adolescents, divided by gender and age, is shown on Table 1 .
We found that 19% (58) of the smoking subjects (of all 305 examined) were children.
A major part of smoking children and adolescents consisted of Roma probands (79.3%, 46 subjects; control sample -20.7%, 12 subjects). The average number of daily smoked cigarettes was 3.69 (3.87 in Roma and 3.38 in non-Roma participants). Of Roma boys 33% were smokers versus 19.8% of Roma girls and 7.5% of non-Roma boys and 10.9% of non-Roma girls. Results show interesting differences in the prevalence of cigarette smoking in relation to gender in both ethnic groups.
In children (7-11 years of age) we noted that 2 Roma boys, 1 Roma girl and 1 non-Roma girl smoke. Among adolescents (12) (13) (14) (15) (16) (17) (18) , the number of smokers is considerably higher in both ethnic groups, notably higher in Roma (36.8%) compared to non-Roma. In the control group, a higher prevalence of cigarette smoking was noted in females (16.2%).
67.8% of Roma parents of the examined children smoke compared to 38.9% non-Roma parents. Only 32.8% Roma parents were not smoking (one third), in contrast to the control group (no level of significance). This may consequently influence smoking habits in children and adolescents.
Cigarette Smoking Related to Other CVD Risk Predictors
Values of biochemical and anthropometric risk predictors of CVD in examined smoking and non-smoking participants (mean±SD) are illustrated in Table 2 (the data's analysis was guided by the concentration and values recommended by the Czech Atherosclerosis Society).
Smoking Roma have higher means of TG, Lp(a) levels, lower means of apo A and HDL-C level and higher means of BMI, WHR, sBP and dBP compared with non-smoking Roma. We noted that low serum levels of HDL-C was the most frequent risk factor in smoking Roma participants contrary to half of the control-group smokers, followed by high serum levels of Lp(a), low apo A, high WHR and high TG. Cigarette smoking had no influence on LDL-C or apo B levels. The correlation between cigarette smoking and risk of the increase of anthropometric values and modification of lipid profile in Roma and non-Roma probands was evaluated by the Fisher exact test. Cigarette smoking significantly lowered levels of protective antiatherogenic HDL-C (p=0.002) and apo A (p=0.007) in Roma participants and increased values of WHR in non-Roma (p=0.02).
DISCUSSION
This study deals with the prevalence of cigarette smoking and its relation to other CVD risk predictors according to ethnic, gender and age differences in Roma and non-Roma children and adolescents from central Slovakia. In this biethnic study, 26.4% of the Roma children and adolescents (more than twice opposite the control group) smoked. The majority of smokers among both ethnicities were Roma (79.3%). Smoking Roma have higher means of TG, Lp(a) levels, lower means of apo A and HDL-C level and higher values of BMI, WHR, sBP and dBP compared with non-smoking Roma. The most frequent CVD risk predictors of smoking Roma probands was low serum levels HDL-C, apo A (the Fisher test confirmed a significant relationship between cigarette smoking and HDL-C, apo A; **p<0.01), high values of WHR, high serum levels of Lp(a) and TG.
We noted a higher prevalence of cigarette smoking among Roma boys (33%) than girls (19.8%) (while in contrast, nonRoma girls smoked more (10.9%) than non-Roma boys (7.5%))
Parameter
Smoking Roma (N=46) Many studies demonstrate a very high prevalence of cigarette smoking in Roma, even at an early age. Zacharová (2003) found a higher prevalence of cigarette smoking in adult Roma compared to the control group. Often, cigarette smoking in the Roma population, which correlates with low life span (10), leads to a high occurrence of CVD (11) . The influence of cigarette smoking on CVD development has been demonstrated by the Framingham Study (a three-times higher risk of ischaemic heart disease among smokers was shown) (12) . A Nurses' Health Study (heavy women smokers -those who smoke 25 cigarettes/day-have a 5.5 times higher risk of fatal heart failure compared to non-smoking women) and the PDAY study (Pathobiological Determinants of Atherosclerosis in Youth) showed the relationship between cigarette smoking and atherosclerotic lesion development (13) . A high prevalence of cigarette smoking is documented in Roma families (70.6% of Roma men and 73.2% of Roma women live in families in which at least one member regularly smokes, and at least one parent 82.4% of men and 63.4% of women smoke regularly) (14) . As passive smokers, Roma children and adolescents face a higher risk of atherosclerosis onset, accelerated by environmental tobacco smoke (ETS). Studies have shown: analyzed serum level of peroxide and index of oxidative stress leading to pathogenesis of atherosclerosis is significantly higher and serum antioxidant response is lower in children exposed to ETS (15) and negatively affects endothelial function (16) ; the decrease of HDL-C, an increase of thrombocyte aggregation and endothelial dysfunction was noted in healthy adolescents exposed to ETS (17) . The influence of parents' smoking habits on their offspring (and further development of CVD) (18) was shown in the high prevalence of smoking in Roma youth. The effect of passive smoking may later lead to the rise of CVD risk factors in the population of Roma children as well. The over-25% smoking segment of the Roma population and alarmingly an early start of cigarette smoking (in comparison with the general population) represent a significant factor in overall prevalence of smoking in Roma population. Looking at gender, there are differences in prevalence of cigarette smoking between females and males. Swedish, French and Canadian girls smoke more cigarettes than boys, which is similar to our control group. According to Zacharová, Roma males smoke more frequently than females (60.3% of Roma men smoke and 41.5% of Roma women smoke, and men smoking on average 18.9 cigarettes/daily and women 16.8). Roma starts to smoke at the age of 17.3 in average however our results indicated commencement at earlier ages.
The number of smokers is growing most significantly in adolescents: regular smoking begins in pubescence, and the Fricela Study noted a 28% prevalence of smoking in early adulthood, (19) . Similarly, ESPAD Project (2008-2010) documented 29% prevalence of cigarette smoking in adolescents (among 15-16 year old students) in the European countries : 45% in Austria, 41% in Czech Republic, 37% in Slovak Republic, 35% in Russia, 33% in Hungary, 31% in Ukraine, 29% in Slovenia & Estonia, 25% in Romania, 21% in Poland, (20) .
Based on data of WHO covering the period 1997/98, 50% of Slovak boys and 27% of Slovak girls initiated smoking at the age of 11, 74% of Slovak boys and 52% of Slovak girls at 13 and 80% of Slovak boys and 67% of Slovak girls at the age of 15).
Slovakia thus assumed a leading place in a European evaluation of the youth first contact with nicotine.
A significant relationship between cigarette smoking and low serum levels of HDL-C and apo A was shown. The Bogalusa Study confirmed the influence of cigarette smoking on HDL-C in girls and development of CVD in young women who had started to smoke at an early age (21) . Cigarette smoking lowered HDL-C in older Italian, Finnish and Dutch men (aged 65-84) (22) . The PDAY Study showed that second-and third-degree atherosclerotic lesions correlated with low HDL-C and cigarette smoking. The National Cholesterol Education Program (NCEP) points out at the relationship of nutrition and blood pressure in smoking adolescents. In general the Roma's diet features high consumption of saturated fatty acids, lipid and cholesterol, which even more prevails in smoking Roma adults and may likely have a negative impact on their smoking children.
Roma are classified as a socially disadvantaged segment of the Slovak population (resulting from their high unemployment rate) and the most prominent poverty risk group in many Central and Eastern European countries (poverty rates are more than 6 times higher copmpared to Caucasians) (23) , which correlates with a high occurrence of cigarette smoking and its associated consequences for younger generations. Socioeconomic indicators in Tianjin, the third-largest Chinese city, show a significantly higher prevalence of cigarette smoking in poorer inhabitants (67.9% men and 14.3% women, 24). Men with the lowest incomes were 1.4 times more likely to smoke compared to those with higher incomes. Women with a lower socioeconomic status tended to be regular smokers and smoked more cigarettes in general. Association of low socio-economic status with higher prevalence of cigarette smoking (compared with non-Roma) in Roma children and adolescents living in poverty emphasize the risk of the early onset and development of the atherogenic process. According to the report, Roma youth smoke more and are expected to suffer more often from atherosclerosis in the adult age.
Lower levels of education among Roma (generally connected with less knowledge of healthy life-style habits, diet and the harmful effects of active and passive smoking) may influence the high prevalence of cigarette smoking and predisposition towards cardiovascular disease among their young people. Degree of education was a good predictor of cigarette smoking for both sexes (related to blood pressure in women) in the Chinese study. The least-educated men smoke the most cigarettes daily. Problems in behaviour and poor school attendance may be in Roma children causally connected with the high proportion of smokers in the examined population. According to the results of WHO's research in 1997/98, drinking of alcohol, hostility towards school, skipping school, meeting with friends are among the most common phenomena contributing towards cigarette smoking.
Some researchers have shown that smoking has a considerable influence on variation in plasma lipid parameters (e.g. an inverse effect on serum electrolyte alterations in serum lipid profile). Nicotine causes an increase in TG, cholesterol levels and a decrease in HDL (increases circulatory pool of atherogenic LDL via accelerated transfer of lipids from HDL and increases the accumulation of LDL deposits on arterial walls (25) . Increased serum calcium levels of smokers correlate negatively with serum HDL and positively with LDL. Cigarette smoke contains various oxidants (oxygen free radicals and volatile aldehydes) which are probably the major cause of damage to biomolecules (the oxidative process in the etiopathogenesis of atherosclerosis) (26) .
By Kalio (2007) , passive exposure to tobacco smoke has also been associated with decreased HDL, increased total cholesterol/ HDL ratio and an increase in platelet aggregation in children. The examined Roma active smoking group have significantly decreased antiatherogenic HDL (which plays a protective role through reverse transport of cholesterol, NO synthesis, and antioxidative and antiinflammatory effects on arteries). Furthermore, higher means of TG (tending towards an increase cholesterol and fatty streaks in the intima) and oxidized prothrombogenic and proatherogenic Lp(a) (retained in the intima and engulfed by macrophages accumulating in the atherosclerotic plaque) caused by cigarette smoking could be other biomarkers of the pathophysiological mechanism. In connection with the toxic effects of smoking on structural changes of the endothelium (tobacco smoke induces secretion of proinflammatory cytokine interleukin, can activate factor XII and affect fibrinogen and platelet function in thrombus formation, and stimulate proliferation of smooth muscle cells, leucocyte adhesion, and elevation of C-reactive protein), this may determine and predict a risk of the onset and developing atherosclerotic process in the Roma population as well.
Comparing the findings of the present study with those of Krajčovičová-Kudláčková (27) , two important risk factors of atherosclerosis -smoking and dyslipidaemia are highly prevalent among the Roma minority.
The Framingham study confirmed the relationship between cigarette smoking, abdominal obesity, increase in blood pressure and pathological lipid profile and atherosclerotic plaques in adolescents. Signs of affected coronary arteries in conjunction with premature atherosclerosis are occurring at ever-earlier ages. The sooner children start smoking, the sooner the development of atherosclerosis begins.
The results of the research should answer the urgent question of the rate of cigarette smoking in children and adolescents. They mainly show a relationship between cigarette smoking and changed blood serum lipids levels, which can lead to an increase of CVD and other risk predictors. We recommend development of effective preventative health education programs for Roma (who live in a higher-risk environment compared to the majority population) in order to stem the spread of CVD as well as morbidity and mortality in this ethnic group living in Slovakia. 
